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Description 

Background gf the Invention 

This invention relates to an improved process and s 
apparatus for preparing non-woven eiastidzed fabrics, 
and in particularly to such a process and apparatus in 
which thermal and oxidative degradation are reduced 
substantially and wherein the web and fiber separation 
upon the application of a stretching face is reduced. 10 

There has been a great need for a less critical proc- 
ess to produce eiastidzed webs having an improved 
quality and a predetermined controlled porosity for 
water repeilency, breatheability and drapability at a 
lower cost than has been heretofore available. There is 75 
also a great need for a process which does not degrade 
the elastomeric polymers to as great an extent as that 
which occurs in the melt blown or spray spun process 
during the formation of fibers or filaments, in order that 
lower cost elastomers may be utilized. 20 

It has been known for some time that thermoplastic 
elastomeric polymers (TPE polymers) were considered 
too unstable for direct use at the high die and air tem- 
peratures required to produce melt blown elastomeric 
fibrous webs. Because high die and attenuating air tern- 2s 
peratures are necessary to obtain viscosities required 
for good fiber formation or attenuation, and since large 
volumes of hot air are used for the f ber forming phase, 
the TPE polymer is subjected to both thermal and oxida- 
tive degradations which are a major cause or problem 30 
incurred in the melt blowing of TPE resins. Some types 
of elastomeric polymers lose their elasticity completely, 
while others which have been processed with viscosity 
reducing agents lose a portion of their elasticity. Those 
latter polymers indude low density, low molecular 35 
weight polyethylene such as USI's petrothene Na601 
resin, and polypropylene such as Himont's PC 973. 
Some systems employ poly (alphamethylstyrene) mate- 
rials such as Amoco 18-210, which allow extrusion at 
lower temperatures, whereby they retain varying 40 
amounts of their elastomeric properties. However, these 
blends, mixtures or premixed blends of polymers all suf- 
fer degradation to a certain extent 

Much work has also been done on various chemical 
systems in the initial resin material. These elastic poly- 45 
mers are called "block polymers", since the monomers 
involved are put together in separate blocks instead of 
single units. Some of the work related to block polymers 
is referred to the corresponding published Application, 
EP 0582569 A1 (WO 9216366 A1). so 

WO-A-90 03464 disdoses a process of produdng 
composite elastic material comprising the steps of ten- 
sioning a neckabi material and joining an elastic sheet 
to th tensioned material. US-A-4 801 482 discloses a 
pad formed from an elastic nonwoven joined to a none- 55 
lastic nonwcven, this latest being gathered between th 
points of junction. 

US-A-4 863 779 relates to a composite material in 



which one elastic web is joined at spaced. apart loca- 
tions to at least one gatherabf e web. 

Surnmarv of the Invention 

The invention relates to a process for produdng an 
elasticized fabric, and the fabric produced by that proc- 
ess. 

According to the invention there is provided a proc- 
ess for produdng an elasticized fabric comprising elas- 
tomeric continuous filaments, said process 
characterized by the steps of: 

a. forming one or more arrays of continuous fila- 
ments in a substantially predetermined non-ran- 
dom orientation, at least some of said filaments 
being relatively elastomeric and some of said fila- 
ments being elongatabie but relatively non-elastic; 

b. forming one or more ffarous webs of melt-blown 
fbers; 

c. joining together said elastomeric filaments, and 
said one or more fibrous webs, thereby stabilizing 
said filaments in their predetermined laydown ori- 
entation to form a stabilized web; 

d. elongating said stabilizing web, thereby stretch- 
ing said elastomeric f Oaments, and motecularly ori- 
enting at least a portion of the fbers of said fibrous 
web, thereby forming a tensioned, elongated, elas- 
ticized fabric; and 

a relaxing said tensioned, elongated, elasticized 
fabric, thereby forming a gathered, eiastidzed fab- 
ric. 

Further, according to the invention there is provided 
a non-woven, gathered, elasticised fabric characterized 
by: 

a multiplicity of continuous non-random laid fila- 
ments at least partially of an elastomeric polymer, 
oriented substantially longitudinally and partially of 
non-elastic but elongatabie polymer, said non-elas- 
tic filaments having curls and undulations 
a multiplicity of melt blown fibers deposited on said 
longitudinal continuous filaments, said melt blown 
fbers forming bonds at least at some of their inter- 
sections with said longitudinal filaments to thereby 
stabilize and fix said longitudinal filaments in the 
substantially longitudinal orientation to form a sty- 
lized web having wrinkles or gathers formed 
therein; and 

at least one prefabricated web joined to said stabi- 
lized web. 

In one embodiment the elastomeric continuous fila- 
ments are under tension and the non-elastic filaments 
are moieculariy oriented. The two arrays ar laid onto a 
first accumulating roll having a first peripheral velocity. A 
melt blown fibrous layer is deposited onto one side of 
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the array of elastomeric filaments, thereby stabilizing 
the elastomeric filaments in their predetermined lay- 
down orientation. Next the stabilized web is elongated 
between the first accumulating roll and a second adja- 
cent accumulating roil having a second peripheral 
velocity greater than the peripheral velocity of the first 
roll, thereby stretching the elastomeric filaments. This 
further molecular ly orients the non-elastic f aaments and 
moiecularty orients at least some ftoers comprising the 
melt blown f brous layer. 

Thus is formed a tensioned elasticized web. A layer of 
adhesive ftoers is deposited onto the other side of the 
tensioned elasticized web while simultaneously deposit- 
ing a second ftorous web onto the layer of adhesive fto- 
ers. This forms a tensioned, coherent, unified 
elasticized fabric. The tensioned. coherent, unified elas- 
ticized fabric is then fed through a pair of temperature 
controlled thermal pin bonding rolls having projecting 
pins which further bond the stretched elasticized fabric 
with autogenous bonds. Finally, the tensioned elasti- 
cized fabric is relaxed, thereby forming corrugations, 
wrinkles or gathers in the melt blown ftorous webs. 

An alternative embodiment calls for forming one or 
more arrays of relatively elastomeric continuous fila- 
ments and one or more arrays of elongatable but rela- 
tively non-elastic continuous filaments wherein the 
elastomeric continuous filaments are under tension and 
wherein the non-elastic filaments are moiecularty ori- 
ented, while simultaneously depositing one or more 
fibrous layers of mert blown polymeric ftoers onto one or 
more temperature controlled accumulating surfaces. In 
this embodiment at least one ftorous layer of adhesive 
ftoers is deposited onto at least one side of the elasto- 
meric filaments and the non-elastic continuous fila- 
ments while simultaneously feeding one or more melt 
blown ftorous webs, along with the elastomeric fila- 
ments and the non-elastic filaments, between a pair of 
pressurized temperature controlled squeeze rolls. This 
has the effect of joi ning the melt blown ftorous webs, the 
elastomeric filaments and the non-elastic filaments to 
form a tensioned coherent unified elasticized fabric. The 
unified fabric is then relaxed as indicated above to form 
corrugations, wrinWes or gathers in the melt blown 
ftorous web and tanks, curls and undulations in the non- 
elastic filaments. 

In another embodiment one or more arrays of rela- 
tively elastomeric continuous filaments are formed, 
without being subjected to tension while forming. A melt 
blown ftorous layer is deposited onto an accumulating 
surface. A melt blown layer of adhesive ftoers is depos- 
ited onto at least one side of the elastomeric f flaments 
to stabilize the laydown orientation. The melt blown 
ftorous web and the stabilized elastomeric filaments are 
fed between a pair of pressurized temperature control- 
led squeeze rolls, thereby joining the melt blown ftorous 
web and th elastomeric filaments, and forming a 
coherent elasticized unified fabric. The unified fabric 
incrementally drawn and elongated, stretching the elas- 



tomeric filaments and moiecularty orienting the fibers of 
the melt blown fibrous web. The stretched unified elasti- 
cized fabric is then pin-bonded and relaxed as 
described above. 
s Other alternatives are available including feeding 
the tensioned elastomeric filaments and the non-elastic 
filaments, together with a melt blown polymeric ftorous 
layer, into the nip of two oppositely rotating accumulat- 
ing rolls, thereby joining all three to form a tensioned 
10 coherent unified elasticized fabric. Alternatively the 
elasticized fabric may be elongated through two or more 
differential velocity draw or stretch rolls thereby stretch- 
ing the elastomeric continuous filaments, and moiecu- 
larty orienting at least a portion of the ftoers of the melt 
15 blown fibrous web. 

In one embodiment the ftorous layer of adhesive fib- 
ers is deposited onto one side of the elastomeric contin- 
uous filaments, one side of the non-elastic continuous 
filaments, one side of a melt blown ftorous web. and into 
20 the nip of a pair of temperature controlled nip rolls. 

Yet another alternative embodiment calls for form- 
ing an array of elastomeric fflaments under tension 
while simultaneously depositing first and second ftorous 
layers of mert blown polymeric ftoers onto first and sec- 
25 ond accumulating surfaces. A f brous layer of adhesive 
ftoers is deposited onto at least one side of the ten- 
sioned elastomeric continuous f laments, while simulta- 
neously depositing a ftorous layer of adhesive ftoers 
onto the melt blown ftorous layer and into the nip of the 
so first and second counter rotating accumulator rolls 
thereby joining the first and second melt blown ftorous 
layers to the tensioned elastomeric filaments to form a 
tensioned coherent unified elasticized fabric. The elasti- 
cized fabric is elongated through two or more differential 
35 velocity draw or stretch rolls thereby additionally stretch- 
ing the elastomeric filaments, and moiecularty orienting 
at least a portion of the ftoers comprising the first and 
second fibrous layers of melt blown polymeric ftoers. 
The tensioned elasticized fabric is then pin-bonded and 
40 relaxed as described above. 

Other objects and advantages of the invention will 
become apparent hereinafter. 

"greriptlm 1 °* thft Drawing 

45 

Fig. 1 is a side view, shown somewhat schemati- 
cally, of an apparatus constructed to practice on 
embodiment of the method of the invention. 

Fig. 2 is a side view, also shown somewhat sche- 
50 maticaily, of an apparatus constructed to practice a 
modified embodiment of the method of the invention 

shown in Fig. 1. 

Fig. 3 is a sid view, also shown somewhat sche- 
matically, of an apparatus constructed to practice an 
55 alternative embodiment of th method of the invention. 

Fig. 4 is a sid view, shown somewhat schemati- 
cally, of an apparatus constructed to practice a modified 
embocfiment of th method of the invention shown in 
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Fig. 3. 

Fig. 5 is a side view, shown schematically, of an 
apparatus constructed to practice another alternative 
embodiment of the method of the invention. 

Fig. 6 is a side view, also shewn schematically, of 
an apparatus constructed to practice a modified embod- 
iment of the method of the invention shown in Rg. 5. 

Fig. 7 is a side view, also shown schematically, of 
an apparatus constructed to practice another modifica- 
tion of the embodiment of the method of the invention 
shown in Fig. 5. 

Description of the Preferred Embodiment 

As used hereinafter, the term "deposit" refers to a 
deposition of melt blown or sprayed adhesive fibers 
includes the offset method of transferring a layer of 
fibrous adhesive from one surface to another. 

The term "stabilized" as used herein refers to the 
stabilizing of an "array" or "filamentary curtain" of melt 
spun polymeric continuous filaments in a substantially 
predetermined lineal orientation with a deposition of 
melt blown or sprayed polymeric fibers or filaments 
including adhesives of all sprayabte types, and which 
may be deposited onto those continuous filaments. 
Methods can be used, such as direct deposition onto 
unsupported areas of continuous fOaments between 
idler rolls, or onto continuous filaments supported on an 
accumulating surface, which may be foraminous, such 
as a stationary surface, roll, belt, or a web of any type. 
The melt blown fibers and filaments also may be first 
deposited onto the non-stick surface of a roll, web, or 
belt and subsequently transferred onto the continuous 
filaments by contact. 

The terms "melt blowing and "melt spraying" are 
herein used interchangeably and defined as the proc- 
ess where thermoplastic polymers are fed through one 
or more rows of spinnerets or spray nozzles forming 
molten streams which are then attenuated and f toerized 
with heated, pressurized air or gas streams. The 
heated, pressurized air or gas streams elongate or 
attenuate the molten extrudate. thereby forming fibers 
and or continuous f flaments varying diameters from 0.2 
microns or less to diameters of more than 1000 
< microns, and having lengths ranging from less than 

about 1/8" to continuous filaments having extreme 
lengths. The air or gas temperatures may range from 
over 900°F to less than 225°F at the spinneret or spray 
nozzles depending upon the melt flow rate or the 
required degradation rate of the thermoplastic polymer 
or the melt temperature of the hot melt adhesive. 

The term "melt spun" as used herein is defined as 
the process wherein continuous filaments are prepared 
by simultaneously spinning a multple number of contin- 
uous fSaments of a synthetic polymer such as polypro- 
pylene through a multiple number of spinning nozzles or 
spinnerets, preferably extending in one or more rows. 
The filaments are drawn pneumatically or mechanically 



from the spinneret and enter a travel zone which may be 
confined inside a covered chamber or chimney so as to 
introduce cooled, ambient, or heated air or other gas at 
a controlled temperature as required for draw process- 
5 ing or at least partially solicfifying the filaments. 

The terms "draw", "drawn", "drawable*, "molecu- 
tariy drawable", and "molecularly oriented" refer to the 
process which takes place when an unoriented crystal- 
line polymer is subjected to an external stress. That is, 

w it undergoes a rearrangement of the crystalline material 
wherein it appears that the polymer chains align in the 
direction of the applied stress at which time the phys' 
properties of the sample change markedly. 

The terms "filament", longitudinal filament", "con- 

is tinuous filament", and "mert spun filament" are herein 
used interchangeably and are defined for the purposes 
hereof as melt spun continuous filaments which have 
not been intentionally broken or cut and are not limited 
as to size or shape. 

20 The terms "elastic" and "elasticized" are herein 
used interchangeably and are used to describe articles 
which have been made stretchable and contractibte with 
the use of elastomeric materials in their preparation. 
These articles may be prepared wholly from elasto- 

25 meric materials or may be comprised of elastomeric 
materials combined with relatively nonelastic materials. 

The continuous filaments referred to herein are pre- 
pared by simultaneously spinning a multiple number of 
continuous fflaments of a synthetic polymer such as a 

30 polypropylene or an elastomeric polymer through a mul- 
tiple number of spinning nozzles or spinnerets, prefera- 
bly extending in one or more rows. Upon exiting the 
spinnerets the filaments enter a controlled temperature 
chamber and are drawn away from the spinneret orifice 

$5 at a greater rate than the rate of extrusion. Thus is 
effected a substantial draw down of the filaments in the 
molten state prior to solidification thereof. The solidified 
filaments having a tow degree of molecular orientation 
are then subjected to a mechanical draw down with 

40 draw rolls under closely controlled te mp e ratu re and 
velocity conditions thereby imparting a much higher 
degree of molecular orientation to the continuous fila- 
ments. 

The melt blowing of adhesive ffoers is performed by 
45 the same technique as in the above-identified article by 
Wente. The fibers have diameters ranging from less 
than 0.5 microns to more than about 250 microns. 
These adhesive fibers are made by extruding a molten 
thermoplastic adhesive material through a plurality of 
so fine die capillaries as a molten extrudate of filaments 
into a high velocity gas stream which attenuates the fil- 
aments of molten adhesive material to reduce their 
diameter to the above stated range in the formation of 
microftoers or fOaments. Any ftoerizabie hot melt adhe- 
55 sive material i suitable in the formation of adhesive f 4>- 
ers to be used in the intermingling and the joining of 
stratified fforous fabrics. Elastomeric adhesives, pres- 
sure sensitive adhesives. pressure sensitive hot melts, 
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viscoelastic hot mete, self-adhering elastic materials 
and conventional hot melt adhesives are some of the 
adhesives suitable for forming adhesive fbers. It is to be 
understood, however, that the present invention is not to 
be limited to these specific adhesives. 

As has been previously stated, the melt blown 
adhesive fibers do not stiffen the fibrous stratified fab- 
rics as do the roller applied or coated adhesives. These 
latter adhesives often fill crevices and interstices 
between the fibers of the f torous layer or web and, after 
solidification, bind groups of ftoers together, which stiff- 
ens the f brous layer and has a deleterious effect on the 
hand and drape. The melt blown adhesive fibers on the 
other hand act as do the fibers of the layered fforous 
web and not as sprays such as paint sprays, wherein 
small droplets of paint are emitted from a gun. The melt 
blown fibers, being flexible and of small diameter, are 
turbulently entangled with the fibrous web fbers and 
form bonds at their intersections with these ftoers. 
These intersectional adhesive bonds behave similarly to 
fusion bonds with no noticeable stiffness of the compos- 
ite fabric. They also provide the additional feature that 
the elastomeric adhesive fibers stretch or elongate 
under stress. 

Other materials fa use in forming indepth. joined, 
stratified webs such as those disclosed here are poiy- 
otef ins such* as polypropylene, polyethylene, polybu- 
tane, polymethyidentene. ethylenepropylene 
copolymers; poiyamides such as potyhexamethylene 
adipamide, poly-(oc-caproamide). pdyhexamethylene 
sebacamide, polyvinyls such as polystyrene, thermo- 
plastic elastomers such as poiyurethanes, other ther- 
moplastic polymers such as polytrifluorochloroethylene 
and mixtures thereof; as well as mixtures of these ther- 
moplastic polymers and co-polymers; ethylene vinyl 
acetate polymers, synthetic polymers comprising 40% 
or more of polyurethane; polyetheresters; pdyetheru- 
r ethane; polyamide elastomeric materials; and polyes- 
ter elastomeric materials S-EB-S Kraton *G" Block co- 
polymers and Kraton GX 1657 Block co-polymers as 
furnished by Shell Chemical Company; polyester elas- 
tomeric materials under the trade name "HytreT from 
the Duportt Company; polyurethane elastomeric materi- 
als under the trade name "Estane" from B. R Goodrich 
and Company and polyamide elastoceric material under 
the trade name "Pebax" from Riteam Company, includ- 
ing co-polymers, blends or various formulations thereof 
with other materials. Also included are viscoelastic hot 
melt pressure sensitive adhesives such as "Fullastic" 
supplied by H.B. Fuller and Company and other hot melt 
adhesives inducting pressure sensitive adhesives. Any 
of the fiber forming thermoplastic polymers including 
fiber forming hot melt adhesives. pressure sensitive 
adhesives, and viscoelastic hot melt pressure sensitive 
adhesives can be used for stabilizing the web or bond- 
ing the stabilized web to one or more cellulose webs, 
wood pulp webs, melt blown ftorous mats, or for laminat- 
ing and bonding two or more stabilized webs t from 



laminates. The instant invention is not limited by the 
above polymers, for any thermoplastic polymer, co-pol- 
ymer or mixture thereof capable of being melt blown into 
fbers or fBaments is suitable. Any of the thermoplastic 
5 elastomers which are capable of being melt blown or 
melt spun are suitable for the manufacture of stretcha- 
ble fabrics. 

Unless the context requires otherwise, the continu- 
ous filaments used herein to form a curtain of continu- 
ity ous filaments can be of many materials, natural or 
manmade, ranging from textile threads or yarns com- 
posed of cotton, rayon, hemp, etc. to thermoplastic pol- 
ymers. This invention is not limited to the use of any 
particular fiber, but can take advantage of many prcper- 

is ties of different fibers. A curtain of continuous filaments 
or threads using multifilament threads of rayon or nylon 
is readily stabilized by depositing a layer of molten melt 
blown fbers or filaments on this continuous filamentary 
web. Upon cooling, the molten melt blown filaments 

20 become tacky and self-bond to the continuous rayon or 
nylon threads. 

In the preferred embodiments, thermoplastic melt 
spun continuous filaments are used which involve con- 
tinuously extruding a thermoplastic polymer through a 

26 spinneret thereby forming a curtain of individual la- 
ments. Among the many thermoplastic polymers suita- 
ble for the continuous filaments are poiyolefins such as 
polyethylene and polypropylene; poiyamides, polyes- 
ters such as polyethylene terepthalate; thermoplastic 

30 elastomers such as poiyurethanes; thermoplastic co- 
polymers; mixtures of thermoplastic polymers; co-poly- 
mers and mixtures of a>porymers; as well as the previ- 
ously listed materials used herein for the melt blown 
fbers and filaments. However, the present invention is 

35 not limited to these materials, for any melt spinnaWe 
polymer is suitable, including all adhesive materials and 
spun bonded materials listed herein, and melt blown 
materials. Other spinnabie thermoplastic elastomers 
which are suitable for stretchable fabrics include but are 

40 not limited to polyester based polyurethane. and polyes- 
ter type polyurethane polymeric fiber forming elastom- 
ers such as Texin 480A supplied by Mobay Chemical 
Company. 

Referring now to Fig. 1. there is shown an appara- 
45 tus 10 for practicing the invention according to a pre- 
ferred embodiment of the method of the invention. 
According to this embodiment, the process for produc- 
ing an efasticized fabric includes the forming of one or 
more arrays 12 of elastomeric continuous filaments 
so from an elastomeric melt spun extrusion die 14 and at 
the same time forming one or more arrays 16 of etonga- 
table but relatively non-elastic continuous filaments 
from a non-elastic polymer melt spun extrusion die 18. 
In this embodiment both the elastomeric filaments 12 
55 and the non-elastic filaments 16 are separately passed 
through respectiv sets of temperature controlled feed 
roils 20 and 22 arid maintained under tension. This has 
the effect of molecularty orienting the non-elastic ffla- 
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merits of array 16. From the feed rolls 20 and 22 the 
elastomeric filaments 12 and the non-elastic filaments 
16 are joined together at a dancer roll 24 which assists 
>n maintaining tension on both sets of filaments From 
the dancer roll 24. both sets of filaments then pass 
around a first accumulating roll 26 which rotates at a 
predetermined first peripheral velocity. While the elastic 
filaments 12 and non-elastic filaments 16 are on the 
accumulating roll 26. melt blown adhesive fibers 28 
from a melt blown adhesive die 30 are applied to the 

SS.^Sfl?-** ,Haments - * ,east one ^ * «"•» 

blown fbers 32 is then deposited onto the adhesive fto- 

^ '^ y iT? tb,0Wn,iberdie34 - TWsdeposithasthe 
effect of stabilizing the elastomenc filaments in their 

predetermined laydown orientation, producing a stab.'. 
I«ed I web 35. Optionally, a prefabricated web 36 may be 
applied over the melt blown fibrous layer formed by fib- 

l^JL 9 pre<abricated w* 36 may be any suitable 
prefabricated web including but not limited to dry or wet 

wlTll SpUn b ° nded web * me,t Wown webs, air laid 
^^droerttangled webs, film, spun laced webs. 

S T?- need ' e PUnChed webs - hS * lo * fabrics, 
and stabilized, non-random laid, continuous filament 
webs as described in Sabee '064. "'amem 

ad J*l ***** web 35 then approaches a second 
adjacert accumulating roll 38 which is rotating at a sec- 

ZZ^^rZ*"** flreater the spheral 

accumulating roll 26. This difference 

IT^^ thaeffec,of ^^teWng the stabilized 
web 35. further molecularty orienting the non-elastic frl- 
amente 16 of the web and molecularty orienting at least 
some of the fibers 32 comprising the mett blown fibrous 
layer, thus forming an elongated elasticized web. 

At that point with the web wrapping around a sec- 
ond^ac^mutefing f0( , 33 in 1ne opposjte ^ 

***** s «l? web is exposed. Adhesive fibers 40 
from a melt blown adhesive die 42 and a layer of melt 
Wown polymeric fibers 44 from a mett blown fber die 46 

a ll^ OS -'!. 8d ° nt0 1hB web - Optionally, again, a prefab- 
ncated web 48. of any of the materials listed above in 
connection with prefabricated web 36. may be applied 
Z?** ** ond ,ibrous "ayer 44. The resurtingeion- 
gated elastozed fabric is then fed through a pairof tem- 
perature controlled thermal pin bonding rolls 50 having 
projecting pins 52 which further bond the fabric with 
autogenous bonds. Thereafter, the fabric is relaxed 
which permits the formation of corrugations, wrinkles or 

.T* 88 * om ** **** ™* 

gathered web «s acoimUated on a final roll 54. such 
as by means of a two<irum winder 55. for a later distri- 
bution or use etsewhera 

The errbodiment of the method being performed in 
fig. 2 is similar, with a few slight modifications. In partJc- 
ularonfy an array of elastomeric filaments 12 from an 
elastomenc melt blown extrusion die 14 are being 
fanned at the beginning. This array of elastomeric fiia- 

Z?!!r^ hTOU9h 8 s« feed rolls 20. similar to 
the method shown in Fig. 1 . As there shown, these feed 
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li c^wT COmbination with other smaller rolls 56 58 
and 60 downstream, exert a tension on the elastomeric 
laments 1 2 Optionally, a prefabricated web eToTS 

. 22 "S? '^^'"^"^onwithpniS 
5 cated web 36. may be applied to the elastomericffe- 
mems 12 by means of melt blown adnes^^m a 
mett ttown adhere die 66. As can be seen from F^ 2 

la^STh ^^-dan accumu 

latng roll 68. held against that roll by rolls 56 and 58 
10 referred to above. As the filame* ana ™ 

Sr'^ 9 ,br0US ,ayer * a *«^> «S5 
from the melt blown adhesive die 30. and the fibrous 

w* of po^eric fibers 32 from the melt Wown fber die 
„ mt^1^ to ^ 0rterSaertmeetestom eric«'a- 

sr? it indicated ,n *"~** 

J. 9 <abnc te pn ^"ded and relaxed 

^ > L!T n lf mJ9a,ions - ""'"M* or gathers in the 
«bnc. as the fabnc is accumulated by the two-drum 
winder 55 at final roll 54. 

20 7n *? tart ? 9 nCW to Ra - 3 - *«• ■ shown apparatus 
70 for practicing a different embodiment of thtmethod 
of the invention. As can be seen in that figure, an array 

IJl^ nU0US etestomeric filaments is 

farmed by an extrusion die 73. and an array 74 of eton- 

SUS mastic com.nucJSamentsTe 

farned by an , extnsion die 76. At the same time, a 
*rous layer 78 of melt blown polymeric fbers 80 is 
bang deposited onto the temperature controlled sur- 
face of one or both of two accumulator rolls 82 by mert 

ments 72 and non-elastic filaments 74, both sets offla- 
rn^arepassed together between a set of chilled feed 

squeeze rolls 

3S Sw^oh! oT B ' ^ ,ibf0US tey9rs 78 <* me « blown 
fbers 80 are also fed into the same rap. rf two 

such layers ; are provided, one is fed into the nip on each 

^n?2t^ enlary 90 tormed °y the combi- 
naton of the elastic filaments 72 and non-elastic f ila- 
mens 74. Just before the fibrous layers 78 are joined to 

^ f, ^^<^ 90. a fibrous layer of mett blown 
adhesive fbers 92 is applied both to the filamentary cur- 

T Ik J"?. 10 the Sida rt ^e layers 88 which will even- 
tually be facing toward the filamentary curtain 90 by 

means of mett blown adhesive dies 94. Thereafter 'the 
<5 ambled fabnc 96 is p,n bonded by p,n bondirxT'rolls 
50 and relaxed to permit the formation of corrugations 
wrinkles or gathers in the fabric and kinks, curls and 
unrjulations in the non-elastic continuous filaments, as 
the fabric is accumulated about final roll 54 on the two- 
50 drum winder 55. 

Fig. 4 shows an apparatus for practicing a method 
only slightly modified from that described above m con- 
nection with Fig. 3. The optional addition of prefabri- 
cated wees 36, 48 are provided for, as was th casein 
» the apparatus shown in Fig. 1. More iitiportant the fab- 
nc 96. though formed in basically the same way as 
described above in connection with Fig. 3. is not sub- 
jected to tension prior to pin bonding at rolls 50. Rather 
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it is relaxed at first and subjected to tension by draw 
rolls 98 only after the pin bonding step. These draw rolls 
98 have the effect of incrementally drawing and elongat- 
ing the unified fabric 96, thereby stretching the elasto- 
meric filaments 72 and elongating and molecularly 
orienting at least some of the fibers 80 of the fibrous lay- 
ers 78. At least a portion of this incremental elongation 
is provided by a pair of incremental elongation roils 100. 
Thereafter, the fabric is again subjected to pin bonding, 
such as by rolls 50a, and relaxation so as to result in 
corrugations, wrinWes or gathers in the melt blown 
fibrous layers 78 and kinks, curls, undulations or corru- 
gations in the non-elastic continuous filaments 74, as 
the fabric is accumulated about final roll 54 on two-drum 
winder 55. Note that the pins of pin bonding rolls 50a 
are shown to be located on the side of the fabric oppo- 
site the pins of pin bonding rolls 50. While not neces- 
sary, this reversal may be advantageous in obtaining a 
tenacious bonding of the fabric 

Shown in Fig. 5 is apparatus for practicing another 
embodiment of the method of the invention. Here again, 
similar to the apparatus shown in Fig. 1 , extrusion dies 
14 and 18 are shown for producing elastomeric fila- 
ments 12 and non-elastic filaments 16. Both the elasto- 
meric laments 1 2 and the non-elastic filaments 1 6 may 
be passed through respective feed roll sets 20 and 22. 
Simultaneously, layers 78 of melt blown ftoers 80 are 
formed on two oppositely rotating accumulating rolls 
106 and 108. In this embodiment however, a prefabri- 
cated web 102, of any of the materials listed above in 
connection with prefabricated web 36, may be laid 
beneath one of the ffcrous layers 78. In addition, 
another prefabricated web 104, also of any erf the mate- 
rials listed above in connection with prefabricated web 
36, may applied between the other ftorous layer 78 of 
melt blown polymeric f toers and the filamentary curtain 
formed by elastomeric f laments 12 and non-elastic fila- 
ments 16. All of these layers are then fed into the nip 
between the two accumulating rolls 106 and 108, 
thereby joining all of the above indicated layers, webs 
and curtains to form a tensioned, coherent, unified, 
elasticized fabric 110. This fabric 110 then passes 
through the nip between a pressure roil 112 and one of 
the accumulating rolls 108, and then between a pair of 
temperature controlled feed rolls 114. Thereafter, the 
tension on the fabric is released, relaxing the fabric and 
thereby forrning corrugations, wrinkles or gathers in the 
melt blown fibrous layer or layers 78 and kinks, curls 
and undulations in the non-elastic continuous f laments 
16, as the fabric is accumulated by two-drum winder 55 
about the final roll 54. 

Fig. 6 shows a modification to the embodiment 
practiced in Fig. 5. The apparatus in Fig. 6 arrives at the 
same fabric 1 10 as referred to in Fig. 5, except that the 
elastomeric filaments 12 and non-etastomeric f laments 
16 ar not subjected to tension prior to entering the nip 
between accumulating rolls 104 and 108. This can b 
seen by the fact that the feed roll sets 20 and 22 are 



open, and do not bear upon the respective filamentary 
curtains. Thereafter, however, after the feed rolls 114, 
the fabric 1 10 is subjected to tension by a set of differ- 
ential velocity draw or stretch rolls 116. which stretch 
5 the elastomeric filaments 12 and moleculariy orient at 
least a portion of the fibers of the melt blown fibrous lay- 
ers 78. Thereafter, again, the fabric is relaxed, thereby 
forming corrugations, wrinkles or gathers in the melt 
blown fibrous layers 78. Alternatively, or in addition, the 
70 fabric may be subjected to incremental elongation by 
incremental stretch rolls 118. 

In another alternative to the embodiment shown 
practiced in Fig. 5, Fig. 7 shows a single accumulator 
roll 1 08, about which the single layer 78 of polymeric f ib- 
is ers 80 is applied in addition to elastomeric filaments 1 2 
and non-elastic filaments 16. Also, optionally, a prefabri- 
cated web 104 may be applied between the fforous 
layer 78 and the filamentary curtain formed by the fila- 
ments 12, 16. The fabric 120 thus formed is subjected 
20 thereafter to stretching by means of differential velocity 
draw or stretch rolls 116. and optionally corrugated rolls 
118 before being pin bonded by pin bonding rolls 50 as 
referred to above. Thereafter, as usual, the fabric is 
relaxed and permitted to form its corrugations, gathers 
25 and so on. 

In another embodiment, any one or all of the contin- 
uous fflamerrts 12, 16, 72, 74 referred to herein are 
replaced by a cross-laid laminate of nonrandom-laid 
continuous filaments, prepared by a machine as cfis- 
30 closed in Sabee 064, incorporated hereinabove. 
According to the disclosure of that patent at least one 
curtain of continuous filaments oriented in a first direc- 
tion is joined to another curtain of continuous filaments 
oriented in a second direction transverse to the first 
35 direction. The cross-laid laminate may be additionally 
stabilized by the deposition of melt blown ffoers as dis- 
closed therein. Moreover, any reference to a prefabri- 
cated web 36. 48. 62, 102. 104 should be taken to 
optionally include a pre-fabricated web of this cross-laid 
40 laminate. 

While the method and apparatus hereinbefore 
described is effectively adapted to fulfill the aforesaid 
objects, it is to be understood that the invention is not 
intended to be limited to the specific preferred embodi- 
es ment of the method of forming elasticized fabric with 
continuous filaments set forth above. Rather, it is to b 
taken as including all reasonable equivalents within the 
scope of the following claims. 

so Claims 

1. A process for producing an elasticized fabric com- 
prising elastomeric continuous f laments, said proc- 
ess characterized by the steps of: 

55 

a. forrning one or mor arrays of continuous ffl- 
aments in a substantially predetermined non- 
random orientation, at least some of said fa a- 
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merits being relatively elastomeric and some of 
said filaments being elortgatabie but relatively 
non-elastic; 

b. forming one or more fibrous webs of mert- 
blown f bers; 5 

c. joining together said elastomeric filaments, 
and said one or more fibrous webs, thereby 
stabilizing said filaments in their predetermined 
laydown orientation to form a stabilized web; 

d. elongating said stabilizing web, thereby 10 
stretching said elastomeric filaments, and 
moleculariy orienting at least a portion of the 
fibers of said fibrous web, thereby forming a 
tensioned. elongated, elastictzed fabric; and 

e. relaxing said tensioned, elongated, elasti- is 
cized fabric, thereby forming a gathered, elasti- 
ctzed fabric. 

2. A process as recited in claim 1, wherein at least 
some of said melt-blown ffores are elastomeric or 20 
non-elastic but elongatable. 

3. A process as recited in claim 1 or 2 wherein said 
elongating step includes feeding said stabilized 
web through two or more differential velocity draw 25 
or stretch roils thereby stretching said elastomeric 
filaments, and moleculaiiy orienting at least a por- 
tion of the fibers of said fibrous web. 

4. A process as recited in claim 1,2 or 3 wherein said 30 
joining step includes feeding said stabilized web 
through a pair of thermal pin bonding rolls to form a 
coherent tensioned elastictzed fabric, bonded with 
autogenous bonds. 

35 

5. A process as recited in claim 1, 2, 3 or 4 wherein 
said non-elastic filaments are moleculariy oriented. 

6. A process as recited in claim 1 or 2 wherein said 
elongating step includes feeding said stabilized 40 
web through two or more sets of differential velocity 
draw or stretch rolls, thereby additionally stretching 
said elastomeric continuous filaments, and moiecu- 
larty orienting at least a portion of the fbers com- 
prising said at least one fbrous layer of polymeric 4s 
fibers. 

7. A process as recited in any one of claims 1 to 5 
wherein adhesive fbers are deposited onto at least 
one side of said elastomeric filaments, onto at least so 
one side of said non-elastic filaments, onto at least 
one side of said one or more fibrous webs, and into 
the nip or a pair of nip rolls. 

8. A process as recited in claim 7 wherein said eton- 55 
gating step includes feeding said stabilized web 
including said adhesive fbers through two or more 
sets of differential velocity draw or stretch rolls, 
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thereby additionally stretching said elastomeric 
continuous fBaments, and moleculariy orienting at 
least a portion of the fbers comprising said at least 
one f forous layer of polymeric fbers. 

9. A process as recited in claim 8 further comprising, 
after said elongating step, feeding said stabilized 
web including said adhesive fbers through a pair of 
thermal pin bonding roils to form a coherent ten- 
sioned elasti cized fabric, bonded with autogenous 
bonds. 

10. A non-woven gathered, etasticised fabric character- 
ized by: 

a multiplicity of continuous non-random laid fil- 
aments at least partially of an elastomeric pol- 
ymer, oriented substantially longitudinally and 
partially of non-elastic but elongatable polymer, 
said non-elastic filaments having curls and 
undulations 

a multiplicity of melt blown fbers deposited on 
said longitudinal continuous filaments, said 
melt blown fbers forming bonds at least at 
some of their intersections with said longitudi- 
nal laments to thereby stabilize and fix said 
longitudinal filaments in the substantially longi- 
tudinal orientation to form a stabilized web hav- 
ing wrinkles or gathers formed therein; and 
at least one prefabricated web joined to said 
stabilized web. 

11. A non-woven fabric according to daim 10, wherein 
at least some of said melt blown fbers are elasto- 
meric or non-elastic but elongatable. 

12. A non-woven fabric according to claim 10 or 11 
wherein at least some of said melt blown fibers are 
adhesive fbers. 

PatentansprQche 

1 . Verfahren zur Hersteilung eines elastischen Gewe- 
bes mit elastomeren Endlosfdden. wobei der Pro- 
zeB gekennzeichnet ist durch die Schritte: 

a. de6 Bildens eines Oder mehrerer Gitter von 
Endlosfasem in einer im wesentiichen vorher- 
bestimmten, nicht wahllosen Ausrichtung, 
wobei mindestens etnige der Fdden reiativ ela- 
stomer sind und einige der F&den dehnbar, 
aber reiativ nicht-eJastisch sind; 

b. des Bildens einer Oder mehrerer Faserbah- 
nen aus schmelzgeblasenen Fasem; 

c. des Verbindens der elastomeren Faden mit 
der oder den Faserbahnen, wodurch die Fdden 
in ihrer vorherbestimmten Abtageausrichtung 
stabilisiert werden, um eine stabiiisierte Bahn 
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zu bilden; 

d. des Dehnens der stabiiisierten Bahn, 
wodurch die elastomeren Fdden gestreckt war- 
den, und des molekutaren Ausrichtens minde- 
stens eines Abschnittes der Fasern der 
Faserbahn, wodurch ein gestrafftes, gedehn- 
tes. elastisches Gewebe erzeugt wind; und 

e. des Entspannens des gestrafften, gedehn- 
ten, eiastschen Gewebes, wodurch ein geraff- 
tes, elastisches Gewebe gebildet wird. 

2. Vertahren nach Anspruch 1, wobei mindestens 
einige der schmelzgeblasenen Fasern elastomer 
oder nicht-elastisch, aber dehnbar sind. 

3. Vertahren nach Anspruch 1 oder 2, wobei der Deh- 
nungsschritt das Durchfuhren der stabiiisierten 
Bahn durch zwei oder mehrere sich mit unter- 
schiedlicher Geschwindigkert drehende 2 eh- oder 
Dehnwalzen umfaBt, wodurch die etastomeren 
Fad en gedehnt wenjen, und mindestens ein 
Abschnitt der Fasern der Faserbahn moletaJJar aus- 
gerichtet wird. 



4. 



Vertahren nach Anspruch 1, 2 oder 3. wobei der 
Schrrtt des Verbindens das DurchfOhren der stabiii- 
sierten Bahn durch ein Paar WarmenadelWebewal- 
zen urnfaSt urn ein zusammenhdngendes, 
gestrafftes elastisches Gewebe zu schaffea wel- 
ches mit autogenem Klebstoff zusammengeWebt 
ist 
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5. Vertahren nach Anspruch 1, 2, 3 Oder 4, wobei die 
nicht-elastischen Fasern mdekuiar ausgerichtet 
sind. 35 



6. Vertahren nach Anspruch 1 oder 2, wobei der 
Schrrtt des Dehnens das Durchfuhren der stabiii- 
sierten Bahn durch zwei oder mehrere Gruppen 
von sich mrt unterschiedlicher Geschwindigkeft dre- 
henden Sen- oder Dehnwalzen umfaBt wodurch 
die elastomeren Endlosfasern zusdtzlich gedehnt 
werden, und das molekuiare Ausrichten minde- 
stens eines Abschnittes der Fasern, umfassend 
mindestens eine Faserschicht von polymeren 
Fasern. 

7. Vertahren nach einem der Anspruche 1 bis 5, wobei 
Webefasem auf mindestens eine Seite der elasto- 
meren Fddea auf mindestens eine Seite der nicht- 
elastischen Fdden, auf mindestens eine Seite der 
einen oder mehreren Faserbahnen und in eine 
Quetschwatze oder ein Paar von Quetschwalzen 
abgelegt werden. 

8. Vertahren nach Anspruch 7, wobei der Schrrtt des 
Dehnens das Durchfuhren der stabiiisierten Bahn 
einschlieSlich der Klebefesern durch zwei oder 
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mehrere Gruppen von sich mit unterschiedlicher 
Geschwindigkert drehenden Zieh- oder Dehnwal- 
zen umfaBt, wodurch die elastomeren Endlosfasern 
zusdtzlich gedehnt werden, und das molekuiare 
Ausrichten mindestens eines Abschnittes der 
Fasern, umfassend mindestens eine Faserschicht 
aus polymeren Fasern. 

9. Vertahren nach Anspruch 8, weiters umfassend, 
nach dem Schrrtt des Dehnens, das Durchfuhren 
der stabiiisierten Bahn einschlieBlich der Klebefa- 
sern durch ein Paar WdrmenadelHebewaizen. urn 
ein zusammenhdngendes, gestrafftes elastisches 
Gewebe zu schaffen, welches mit autogenem Kleb- 
stoff zusammengeWebt ist 

10. Gerafftes, elastisches Vliesgewebe, gekenn- 
zeichnet durch: 

eine Viefzahl an nicht wilikurlich angeordneten 
Endlosfasern. die zumindest teilweise aus 
einem elastomeren Polymer bestehen, die im 
wesentiichen der L&nge nach ausgerichtet sind 
und teilweise aus nicht eiastischem, aber 
dehnbarem Polymer bestehen, wobei die nicht 
eiastischen Fdden Krdusel und Bausch aufwei- 
sen; 

eine Vielzahl an schmefzgeblasenen Fasern, 
die auf die Idngtichen Endlosfdden abgelegt 
werden, wobei die schmelzgeblasenen Fasern 
Klebeverbindungen mit mindestens einigen 
ihrer Schnrttstellen mrt den tanglichen Fdden 
bilden, um dadurch die Idnglichen Fdden in 
einer im wesentiichen idng lichen Ausrichtung 
zu stabilisieren und zu fbderen, um eine stabiii- 
sierte Bahn mrt darin ausgebildeten Fatten 
Oder Krduseln zu bilden; und 
mindestens eine vortabrizierte Bahn, die mit 
der stabiiisierten Bahn verbunden wird. 

11. Vliesgewebe nach Anspruch 10, wobei mindestens 
einige der schmelzgeblasenen Fasern elastomer 
oder nicht elastisch, aber dehnbar sind. 

12. Vliesgewebe nach Anspruch 10 oder 11, wobei 
mindestens einige der schmelzgeblasenen Fasern 
Klebefasern sind. 

Revindications 

1. Procddd pour produire un tissu #astifi6 compre- 
nant des filaments dlastomdres continus, ledit pro- 
c£d6 6tant caractdrisd par 1 66 tapes consistantd: 

a. former un ou plusieurs groupements de f la- 
ments continus dans un orientation non ai6a- 
toir senstolement prdddtermin6e. au moins 
certains desdrts laments dtant relativement 
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£lastom$res. et certains desdits filaments pou- 
vant 6tre allonges mais 6tant relativement non 
4)astiques ; 

b. former une ou plusieurs nappes f tor euses de 
fibres souffldes par fusion ; 

c. r6unir les uns aux autres tesdits filaments 
elastomdres. et lesdites une ou plusieurs nap- 
pes fibreuses, de fagon a stabiliser ainsi lesdits 
filaments darts leur orientation de d£p6t prede- 
termine afin de former une nappe stabilises ; 

d. allonger ladite nappe stabilise, de facon a 
etirer ainsi lesdits filaments £lastom6res, et 
orienter mol6culairement au moins une parte 
des f tores de ladite nappe f foreuse, de tagon a 
former ainsi un tissu 6lasttfi6 allongd tendu ; et 

e. re&cher ledit tissu 6lastifi£ al!ong6 tendu de 
fa$on a former ainsi un tissu 0lastrfi6 com- 
pacts. 

2. Proc6de seion ta revendication 1, dans lequei au 
moins une partie desdrtes fibres souff!6es par 
fusion sont 6lastom6res ou non dlastiques mais 
aiiongeabies. 

3. Procede seton la revendication 1 ou 2, dans fequel 
ladite 6tape d'allongement comprend la ddlivrance 
de ladite nappe stabilises k travers deux ou plu- 
sieurs rouleaux d'6tirement ou de tirage k Vitesse 
drfferente. de fa$on k etirer ainsi lesdits filaments 
eiastomdres, et a orienter moieculairement au 
moins une partie des fibres de ladite nappe 
fibreuse. 

4. Proc6d6 seion la ramndtcation 1, 2 ou 3, dans 
lequei ladite etape de reunion comprend la d&i- 
vrance de ladite nappe stabilise k travers une 
paire de rouleaux de collage thermique a broche 
afin de former un tissu eiastifie tendu coherent, 
colie avec des liaisons autogfcnes. 

5. Proc6de seion la revendication 1, 2, 3 ou 4, dans 
lequei lesdits f laments non dastiques sont orientes 
moieculairement 

6. Proc6d6 seion la revindication 1 ou 2, dans lequei 
ladite etape d'allongement comprend la deirvrance 
de ladite nappe stabilisee k travers deux ou plu- 
sieurs jeux de rouleaux d'etirement ou de tirage k 
vitesse different©, de fagon k etirer ainsi addrbon- 
nellement lesdits filaments corttinus elastomer es, 
et k orienter moieculairement au moins une partie 
des f tores constrtuant la ou lesdites couches fibreu- 
ses de f tores potymeres. 



eiastiques. sur au moins un cdt6 de la ou desdrtes 
nappes fibreuses, et dans lemprise d'une paire de 
rouleaux de pincement. 

5 8. Proc6d6 seion ta revendication 7, dans lequei ladite 
etape d'allongement comprend la ddiivrance de 
ladite nappe stabilises comprenant lesdites fibres 
adh6sives k travers deux ou plusieurs jeux de rou- 
leaux d'etirement ou de tirage k vitesse diff6rente, 

io de fa$on a ainsi etirer addrtionnellement lesdits fila- 
ments continus elastomeces, et k orienter moiecu- 
lairement au moins une partie des fibres 
constrtuant la ou lesdrtes couches fibreuses de 
fbres pdymeres. 

15 

9. Proc6d6 seion la revendication 8 t comprenant de 
plus, apres ladite etape d'allongement. la deii- 
vrance de ladite nappe stabilises comprenant lesdi- 
tes fibres adhesives a travers une paire de rouleaux 
20 de collage thermique a broche afin de former un 
tissu eiastifie tendu coherent colie avec des 
liaisons autogdnes. 
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10. Tissu eiastifie compacte non tisse. caract6ris6 par: 

une multiplicite de filaments continus deposes 
de fa?on non aieatoire, au moins partellement 
en un poiymere eiastomere, orient 6s sensible- 
ment longrtudinalement et partellement en un 
porymere non eiastique mais allongeable. les- 
dits filaments non eiastiques comportant des 
boucles et des ondulations ; 
une multiplicity de ftores souffles par fusion 
d6pos6es sur lesdits filaments continus longi- 
tudinaux, lesdites ftores souffldes par fusion 
formant des liaisons au moins en certaines de 
teurs intersections avec lesdits filaments longi- 
tudinaux de fegon k stabiliser et k fixer par con- 
sequent lesdits filaments longitudinaux dans 
I'orierrtation sensiblement tongitudinaie afin de 
former une nappe stabilises comportant des 
amas ou des fronces formes dans ceile-ci ; et 
au moins une nappe pr£fabriqu6e reunie k 
iadite nappe stabilisee. 

11. Tissu non tisse seion la revendication 10, dans 
lequei au moins certaines desdtes ftores souffldes 
par fusion sont eiastomeres ou non eiastiques mais 
aiiongeabies. 

12. Tissu non tisse seton la revendication 10 ou 11, 
dans lequei au moins certaines desdrtes ftores 
souffldes par fusion sont des fibres adhesive* 



7. Proc6d6 seion Tune queiconque des revendcations 55 
1 a 5. dans lequei des ftores adh6sives sont ddpo- 
s£es sur au moins un c6t6 desdits filaments elasto- 
mer es, sur au moins un cdte desdits filaments non 
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